Pathophysiology of delirium.
Hypotheses about the pathophysiology of delirium are speculative and largely based on animal research. According to the neurotransmitter hypothesis, decreased oxidative metabolism in the brain causes cerebral dysfunction due to abnormalities of various neurotransmitter systems. Reduced cholinergic function, excess release of dopamine, norepinephrine, and glutamate, and both decreased and increased serotonergic and gamma-aminobutyric acid activity may underlie the different symptoms and clinical presentations of delirium. According to the inflammatory hypothesis, increased cerebral secretion of cytokines due to a wide range of physically stressful events plays an important role in the occurrence of delirium. Since cytokines can influence the activity of various neurotransmitter systems, these mechanisms may interact. Also, more fundamental processes like intraneuronal signal transduction, second messenger systems that at the same time use neurotransmitters as first messengers and play an important role in their synthesis and release, may be disturbed. Furthermore, severe illness and physiologic stress may give rise to modification of blood-brain barrier permeability, the sick euthyroid syndrome with abnormalities of thyroid hormone concentrations, and increased activity of the hypothalamic-pituitary-adrenal axis. These circumstances possibly also contribute to changes in neurotransmitter synthesis and release of cytokines in the brain, and consequently to the occurrence of delirium. Elderly patients are more at risk for developing delirium,very likely due to age-related cerebral changes in stress-regulating neurotransmitter and intracellular signal transduction systems. This paper will expand upon these current theories and discuss their applicability to research and clinical work with elderly patients suffering from delirium.